There was no research regarding selection criteria for the economically relevant dairy cattle objective traits in Ethiopia. Therefore, the goal of this paper was to determine the selection criteria for Holstein Friesian and crossbreed dairy cattle economically relevant traits. The research was based on 236 respondents of large, medium and small scale dairy farms from Dire-Dawa, Harar, Bishoftu, Holeta agricultural research center and Mekele. Data were analyzed using statistical analysis software and traits preferences were ranked by calculating index values with the principle of weighted average. For Holstein Friesian producers, the most preferred breeds were pure Holstein Friesian, Holstein Friesian crossbreeds and local cattle breeds with an overall index value of 0.47, 0.36, and 0.13, respectively. Similarly for crossbreed producers, pure Holstein Friesian (0.46), Holstein Friesian crossbreed (0.37) and local cattle (0.15), respectively, were their main breed preferred. In the present study, both Holstein Friesian and crossbreed producers were used milk yield (0.61, and 0.64) and milk yield composition (0.39, and 0.34), as the main preferred selection criteria for milk composition, respectively. On the other situations, age at first calving (0.45, and 0.39), age at first service (0.38, and 0.37), and service per conception (0.08, and 0.17), were the preferred selection criteria for economically relevant reproduction traits both for Holstein Friesian and crossbreed, respectively.
Introduction
Ethiopia is known for its huge livestock population and is estimated to have 59.5 million heads of cattle, 30.6 million sheep, 30.2 million goats, 59.5 million of poultry, 2.16 million horses, 8.43 million donkeys and 1.21 million camels, respectively [1] . Livestock production makes an essential contribution to agriculture, food and rural development. They provide products and services such as milk, meat, draught power and manure for fertilizers and fuel [2] . As compared to its potential and contribution to the Ethiopian economy, the livestock sector is less productive and production per animal is extremely low [3] . Milk production and reproductive traits are crucial factors and they are determinant for the profitability of dairy production [4] .
Breeding is aimed at changing the genetic merit of animals in the coming generations such that, they will produce the desired products more efficiently (relative to the present generation) under future economic, natural and social circumstances [5] . Breeding objective is defined as the reason (s) for which animals are specifically bred for, it assumes that the farmers have made a deliberate choice to genetically improve the next generation of animals in terms of their performance in relation to their parent generations [6] . The basic principle of any industry is the generation of efficient and productive results that lead to maximized economic returns [7] . The definition of selection objectives for a combination of economically important traits should be the first step in implementing a breeding program [8] [9] [10] . The selection criteria are the basis for formulating the profit equation, from which the economic values are derived [11] . Selection criteria are those traits that can be measured on the animal and can also be used as predictors of the traits included in the breeding objectives [12] . Traits included in the breeding objectives (i.e. economically relevant traits) may be the same or different from the selection criteria. When the objective trait and selection criterion are different, the selection criteria are known as an indicator trait. An indicator trait is a trait that is used to indicate the merit of an animal for another trait [13] .
The estimated breeding value of an observed trait can be readily calculated as a linear function of the estimated breeding value for measured trait (s) [14] . Many economically relevant traits in dairy cattle are difficult to measure and therefore need to be predicted by indicator traits. The value of an indicator trait will depend largely on the magnitude of co-heritability and genetic correlation between the objective trait and the indicator trait [15] . In the Ethiopian dairy farms, there is no information on selection criteria for dairy cattle objectives traits. So, the present study was focused on selection criteria of dairy cattle objective traits both for Holstein Friesian and crossbreed dairy cattle breeds.
Sampling Strategy and Data Collection
The study was conducted at large, medium and small scale dairy farms of Diredawa, Harar, Bishoftu, Hollota agricultural research center and Mekele dairy farms. Dairy cattle producers were classified on the basis of the number of dairy cows they owned and level of input for their dairy farms. Before the actual work was started, focused group discussions were held with the different experts working at the regional and zonal agricultural development office. Discussions were also made with dairy cattle owners. The total number of households interviewed on the dairy production system was 236 respondents. Semi-structured 
Data Analysis
Statistical analysis software [24] was used to describe the general household characteristics across all the production systems. Preference ranking was ranked by calculating index values with the principle of weighted average according to the following formula.
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where, R n = the last rank. C n = the % of respondents in the last rank, C 1 = the % of respondents ranked first
Results and Discussions

Dairy Cattle Breed Preferences
Breed preferences for Holstein Friesian and crossbreed dairy cattle producers are presented in Table 1 and 0.38 and 0.40) and local breeds (0.17, 0.17, and 0.10) were the main breed preferred for large medium and small scale crossbreed dairy producers, respectively.
The results revealed that majority of the respondents in the study with area were greatly attached with pure Holstein Friesian and Holstein Friesian crossbreed dairy cows. This was found to be in line with their objectives of dairy farming, which milk production was as source of income generation. Unlike to the current study farms, farms in the Jimma town, Ethiopia would prefer to crossbreed cows with high milk production, high fertility and longs lactation length [25] .
Reasons for Preferring Holstein Friesian and Crossbreed Dairy Cattle
Under the Ethiopian dairy production system where milk is sold on volume basis, high milk yield is the most important criteria for selecting a specific dairy cattle breed. The reasons for preferring Holstein Friesian and crossbreed dairy cattle are present in Table 3 and DF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.23 (1) 0.00 GL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Tem 10.00 (2) 5.00 (1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.11 (9) 8.64 (7) 0.05 Note: R1 = rank 1, R2 = rank 2, R3 = rank 3, I = index, HMY = high milk yield, LBS = large body size, HFCE = high feed conversion efficiency, BY = butter yield, HRE = high reproductive efficiency, HDR = high disease resistance, FGR = fast growth rate, DF = dairy form/type, GL = good longevity, Tem = good temperament.
Culling Criteria of Holstein Friesian and Crossbreed Dairy Cows
Culling is one of the most complicated decisions that dairy producers make on an almost day-to-day basis. Culling is the act of removing animals from a livestock production enterprise. The culling criteria for Holstein Friesian and cros- 
Means of Acquiring Dairy Cattle Breeds
The source of foundation for both Holstein Friesian and crossbreed dairy cows are presented in 
Selection Criteria for Holstein Friesian and Crossbreed Dairy Cattle Objective Traits
The selection criteria both for Holstein Friesian and crossbreed dairy cattle objective traits are presented in Table 8 and Table 9 . Identifying and determining selection criteria is a prerequisite for developing a breeding objective. Selection criteria are those traits that can be measured on the animals and can be used as predictors of the traits included in the breeding objectives (Hazel, 1943) [12] .
Milk Composition
The selection criteria for milk composition both for Holstein Friesian and crossbreed dairy producers are presented in Table 8 and Table 9 . For the Holstein Friesian producers, the selection criteria for milk composition were milk yield [27] . Furthermore, unlike the current study, test day yields of protein, butterfat and lactose are the routinely recorded on milk recorded herds in South African Holstein Friesian and Jersey breeds and therefore are readily available used for as selection criteria [28] . On the other hand, milk colour can also be measured by visual assessment or reflectance colorimetry [29] and milk flavour can be determined by sensory tests which can be considered as selection criteria for milk composition [30] .
Reproductive Traits
The selection criteria for reproductive traits both for Holstein Friesian and crossbreed dairy cows are presented in Table 8 and Table 9 . Reproductive performance has a significant approach to costs related to herd replacement and in- 
Longevity Traits
The selection criteria for longevity traits both for Holstein Friesian and crossbreed dairy cow are present in Table 5 and Table 6 . In the study sites, the se- cal procedures to predict longevity traits [33] . In the present study even though inclusion of longevity was good progress it needs to be extended to the other major dairy cattle farms as an indispensable task.
Cow Comfort
Cow comfort is important in maintaining high production and increasing reproductive success in dairy cows. In the present study farms, the selection criteria for the economically relevant traits of cow comfort wad not widely recorded in medium and small scale both for Holstein Friesian and crossbreed dairy farms. In the large scale Holstein Friesian dairy farms, the selection criteria for cow comfort was, type traits, disease incidence, and somatic cell count with an average index value of 0.43, 0.40 and 0.17, respectively. Similarly, for the large scale crossbreed dairy producers, type traits, disease incidence and somatic cell counts were the main selection criteria for cow comfort with an index value of 0.48, 0.35, and 0.17, respectively. According to [34] , though there was seldom practices of disease recording in most animal recording schemes, incidence of metabolic diseases (e.g. lameness, ketosis, udder oedema, metritis, milk fever and displaced abomasums) were used as a selection criteria to predict economically relevant cow comfort traits. Other studies stated that, dairy form has also been reported to influence involuntary culling, through its relationship with incidence of metabolic diseases [35] .
Udder Health
Economic performances of farm animals can be losses by diseases, through reduced milk yield, reduced productive life time of animas, reduced genetic gain, and reduced milk quality [36] . The preferred selection criteria for udder health Table 8 and Table 9 . In the study farms, the main selection criteria for udder health traits were incidence of mastitis, somatic cell count and milking speed. In the large scale dairy farms, incidence of mastitis, milking speed and somatic cell count, were the preferred selection criteria for udder health with an average index value of 0.50, 0. undertake routine genetic evaluation for mastitis incidence [37] . According to [38] report, milking speed has a relationship with udder health, with faster milking cows having higher rates of udder infection. Incorporating information on milking speed in breeding program has genetic predictions for udder health traits [39] .
Cow Health
Ethiopia had not established selection criteria for dairy cattle objectives traits.
However, dairy cattle producers used some indicator traits as economically relevant for cow health traits. The selection criteria for the economically relevant traits of cow health both for Holstein Friesian and crossbreed dairy cattle are present in Table 5 and according to [40] report, Scandinavian countries have a subsidized and legallyenforced system for recording disease incidence in dairy cattle selection based on such predictions can yield significant genetic progress in disease resistance.
Feed Cost
Feed is the most important input requirement for dairy production. In the Holstein Friesian and Jersey cattle breeds [27] . So, Integrating multi-traits is important to improve the genetic merit for efficiency of feed utilization.
Conclusions and Recommendations
The present study focuses on the selection criteria of dairy cattle objective traits.
The contribution of the livestock sector to the Ethiopian economy is manifold. It Open Journal of Animal Sciences provide the needed animal protein in the form of products like meat, milk, eggs and cheese contributing to nutritional security; provide power for cultivation, threshing, and transport; confer a certain degree of security during periods of crop failure; provide farmyard manure to improve soil fertility and also as a source of energy; and other economic and social benefits. In the present study, dairy farm producers did not had standardized criteria for their dairy cattle objective traits particularly in the medium and small scale farms both for Holstein Friesian and crossbreed producers they did not fix any criteria for cow comfort, feed cost and udder health (in small scale dairy farms) dairy cattle objective traits. So, to improve the existing dairy cattle production potential giving equal opportunities for all dairy cattle objective traits and setting selection criteria for each of the dairy cow trait is an indispensable task. 
